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DETAILED ACTION 



Claim Objections 



1 . Claims 6, 11, 12, 19, 24, 25, 49, 50, 51, 52, 54, 64-67 and 69, are objected to 
because of the following informalities: each variable in the mathematical expression in 
each of the above-identified claims needs to be defined. Appropriate correction is 
required. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 14-26 and 57-69 are rejected under 35 U.S.C. 112, first paragraph, as 
being a single means claim. See MPEP 21 64.08(a). The claim(s) contains only a 
transmitting device (claims 14-26) or a receiving device (claims 57-69). 



Claim Rejections - 35 USC § 101 



4. 35 U.S.C. 101 reads as follows: 
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Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 



5. Claims 29, 30, 33, 35, 36, and 38 are rejected under 35 U.S.C. 101 because the 
claimed invention is directed to non-statutory subject matter. The above-identified 
claims are directed to a computer program for forming a sequence, i.e., a signal. 



Claim Rejections - 35 USC § 102 



6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



7. Claims 1-6, 8, 12, 14-19, 21, 25, 27, and 28 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Lee (U.S. Patent No. 6,373,861 ). 

Regarding claims 1,14, 27, Lee teaches a method comprising: providing at least 
one spread sequence portion (101 in Fig. 1, col. 1, lines 44-46); providing a cyclic 
redundancy (col. 2, lines 5-7); and forming a transmitted sequence based on an 
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arrangement of the spread sequence portion and the cyclic redundancy (105 in Fig. 1, 
col. 2, lines 1-17). 

Regarding claims 2-4, 15-17, Lee teaches that the spreaders 101 spread the 
transmission signal using orthogonal codes and PN spreading sequences (col. 1, lines 
40-43). Therefore, the spread sequence portion clearly reads on the claimed "a fraction 
of a spread sequence", "a spread sequence" or "concatenated spread sequences" 
(orthogonal code concatenated by PN spread sequence). 

Regarding claims 5, 6, 18, 19, the output of the summer 102 of Lee meets the 
claimed "baseband chip-level sequence". 

Regarding claims 8, 21, Lee teaches that the forming comprised inserting cyclic 
redundancy to the spread sequence portion for at least one symbol boundary (col. 2, 
lines 5-10). 

Regarding claims 12, 25, Lee teaches cyclic prefix (col. 2, lines 5-8). The claimed 
mathematical is inherent for cyclic prefix. 

Regarding claim 28, since Lee teaches the cyclic redundancy as explained 
above in the reason for rejection of claim 27, Lee inherently teaches a means for 
generating the cyclic redundancy. 

8. Claims 42-44, 47, 53, 55-59, 62, 68, 70-72, and 81 are rejected under 35 
U.S.C. 102(b) as being anticipated by Xing et al. ("The Performance Evaluation of the 
Multi-carrier CDMA System with Frequency Domain Equalization", IEEE paper, Sept. 
1999; hereinafter "Xing") 
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Regarding claims 42, 55, 57 and 70, Xing teaches a method of operating a 
communication apparatus, comprising: converting a plurality of receive samples from at 
least one spread sequence into a plurality of frequency domain samples (DFT in Fig. 2 
and PN sequence in Fig. 1 or 2); and determining an equalized signal (subcarrier 
equalizer in Fig. 2) based on the frequency domain samples. Note that Xing teaches 
simulation of the system in section 3.3, which inherently teaches computer program 
because it is known simulation representing the real world by a computer program. 

Regarding claims 43, 56, 58 and 71 , Xing also teaches determining a plurality of 
frequency domain equalization weights for the frequency domain samples (equation 3- 
1 ); and determining a time domain signal estimate based on the frequency domain 
equalization weights and frequency domain samples (symbol slicer in Fig. 2). 

Regarding claims 44, 59 and 72, the receive samples include cyclic redundancy 
(adding Gl in Fig. 1). 

Regarding claims 47, 62 the receive samples comprise chip-space samples 
(inherent for CDMA signal taught by Xing). 

Regarding claims 53, 68 and 81, Xing teaches removing the cyclic redundancy 
before converting to frequency domain samples (removing Gl in Fig. 2). 

9. Claims 42, 43, 46, 47, 55-58, 61, 62, 70, 71 and 74 are rejected under 35 
U.S.C. 102(b) as being anticipated by Thielecke et al. (U.S. Patent No. 5,719,899, 
"Thielecke" hereinafter). 
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Regarding claims 42, 55, 57 and 70, Thielecke teaches a method of operating a 
communication apparatus, comprising: converting a plurality of receive samples from at 
least one spread sequence into a plurality of frequency domain samples (1 1 3 in Fig. 9 
and 1 15 in Fig. 9); and determining an equalized signal (1 14 in Fig. 9) based on the 
frequency domain samples. Note that Thielecke teaches that the method may be 
performed in an ASIC or DSP (col. 7, lines 56-61), which meets the claimed computer 
readable code. 

Regarding claims 43, 56, 58 and 71, Thielecke also teaches determining a 
plurality of frequency domain equalization weights for the frequency domain samples 
(120 to 1 14 in Fig. 9); and determining a time domain signal estimate based on the 
frequency domain equalization weights and frequency domain samples (output of 1 15 in 
Fig. 9). 

Regarding claims 46, 61, and 74, Thielecke teaches receiving the receive 
samples at a plurality of receiver branches (col. 5, line 51 , i.e., RAKE receiver). 

Regarding claims 47 and 62 the receive samples comprise chip-space samples 
(inherent for CDMA signal taught by Thielecke, see col. 4, line 1 ). 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 7 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee (U.S. Patent No. 6,373,861) in view of Letaief et al. (U.S. Patent No. 5,960,032, 
"Letaief hereinafter). 

Lee teaches the claimed subject matter, as applied to claims 1,14 above, but 
does not particularly indicate that the transmission data (TX data in Fig. 1) input to the 
spreaders (101 in Fig. 1) is from the same user (i.e., multicode CDMA). Letaief teaches 
a multicode modulation system (Fig. 1). The transmission data of a single user is 
divided a plurality of sub-block (bk(t) in Fig. 1) and each sub-block is spread by a 
respective spreader. Letaief also teaches that the multicode modulation system has the 
advantage of ability to use interference cancellation as an effective technique for 
improving the overall system performance (col. 2, lines 8-10) and increase data rate 
(col. 2, lines 29-30, note that the advantage of high data rate is also admitted by the 
applicants, see page 1 , lines 26-29 of the specification). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
divide the data of a single user to be the transmission data of Lee, so as to achieve the 
advantages identified above. 

1 2. Claims 9, 1 0, 22, and 23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Lee (U.S. Patent No. 6,373,861 ) in view of Thomas et al. (U.S. 
Patent No. 6,826,240, "Thomas" hereinafter). 
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Regarding claim 9, 22, Lee teaches the claimed subject matter, as applied to 
claims 1,14 above, but does not teach that the cyclic redundancy comprises zero value 
chips. Thomas teaches zero-value cyclic redundancy to avoid inter-carrier interference 
caused by time-varying channels (col. 12, lines 16-23). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to use 
zero-value cyclic redundancy so as to avoid interference. 

Regarding claims 10, 23, the zero-value cyclic redundancy taught by Thomas is 
a known sequence. 

1 3. Claims 1 1 , 1 3, 24, and 26 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Lee (U.S. Patent No. 6,373,861) in view of Barton et al. (U.S. Patent 
No. 6,449,246, "Barton" hereinafter). 

Regarding claims 13, 26, Lee teaches the claimed subject matter, as applied to 
claim 1 above, but does not teach inserting the cyclic redundancy as a cyclic prefix and 
a cyclic postfix to the spread sequence portion. Barton teaches that practical OFDM 
technique always includes a guard interval to remove intersymbol interference (ISI). The 
guard interval is composed of cyclic prefix and cyclic postfix samples (col. 4, lines 41- 
48). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to insert the cyclic redundancy as a cyclic prefix and a 
cyclic postfix to the spread sequence portion of Lee, so as to remove ISI. 

Regarding claims 1 1 , 24, the claimed mathematical expression is inherent for 
cyclic postfix. 



Application/Control Number: 09/903,175 



Art Unit: 2638 



Page 9 



14. Claims 29, 30, 33, and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee (U.S. Patent No. 6,373,861 ) in view of Chen et al. (IEEE paper, 
"A Programmable Architecture for OFDM-CDMA"). 

Regarding claim 29, Lee teaches an OFDM-CDMA system the performs the step 
of forming a sequence based on an arrangement of the spread sequence portion (101 
in Fig. 1) and the cyclic redundancy (105 in Fig. 1, col. 2, lines 1-17), but does not 
particularly teach the step of forming is achieved by software. However, the use of 
software is well known in the art for at least the advantage of flexibility. Chen et al. 
teaches using software to implement an OFDM-CDMA system (abstract, page 76, right 
column, the last 6 lines). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to use software to form the sequence 
of Lee for the advantage of flexibility. 

Regarding claim 30, Lee teaches that the spreaders 101 spread the transmission 
signal using orthogonal codes and PN spreading sequences (col. 1, lines 40-43). 
Therefore, the spread sequence portion clearly reads on the claimed "a fraction of a 
spread sequence". 

Regarding claim 33, the output of the summer 102 of Lee meets the claimed 
"baseband chip-level sequence". 

15. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee 
(U.S. Patent No. 6,373,861) in view of Chen et al. (IEEE paper, "A Programmable 
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Architecture for OFDM-CDMA") as applied to claim 29 above, and further in view of 
Letaief etai. (U.S. Patent No. 5,960,032, "Letaief hereinafter). 

Lee in view of Chen et al. teaches the claimed subject matter, as applied to claim 
29 above, but does not particularly indicate that the transmission data (TX data in Fig. 
1 ) input to the spreaders (101 in Fig. 1) is from the same user (i.e., multicode CDMA). 
Letaief teaches a multicode modulation system (Fig. 1 ). The transmission data of a 
single user is divided a plurality of sub-block (bk(t) in Fig. 1 ) and each sub-block is 
spread by a respective spreader. Letaief also teaches that the multicode modulation 
system has the advantage of ability to use interference cancellation as an effective 
technique for improving the overall system performance (col. 2, lines 8-10) and increase 
data rate (col. 2, lines 29-30, note that the advantage of high data rate is also admitted 
by the applicants, see page 1 , lines 26-29 of the specification). Therefore, it would have 
been obvious to a person of ordinary skill in the art at the time the invention was made 
to divide the data of a single user to be the transmission data of Lee in view of Chen et 
al., so as to achieve the advantages identified above. 

16. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee 
(U.S. Patent No. 6,373,861) in view of Chen et al. (IEEE paper, "A Programmable 
Architecture for OFDM-CDMA") as applied to claim 29 above, and further in view of 
Thomas et al. (U.S. Patent No. 6,826,240, "Thomas" hereinafter). 

Lee in view of Chen et al. teaches the claimed subject matter, as applied to claim 
29 above, but does not teach that the cyclic redundancy comprises zero value chips. 
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Thomas teaches zero-value, i.e., known value, cyclic redundancy to avoid inter-carrier 
interference caused by time-varying channels (col. 12, lines 16-23). Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to use a known value (i.e., zero) cyclic redundancy so as to avoid interference. 

17. Claims 44, 45, 59, 60, 72, and 73 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Thielecke et al. (U.S. Patent No. 5,719,899, "Thielecke" hereinafter) 
in view of Miao et al. (U.S. Patent No. 6,279,022, "Miao" hereinafter). 

Regarding claims 44, 59 and 72, Thielecke teaches the claimed subject matter, 
as explained in the rationale applied to claims 42, 57 and 70 above, but does not teach 
the receive samples include cyclic redundancy. Miao teaches adding cyclic redundancy 
to reduce intersymbol interference and to determine symbol boundary (col. 2, lines 17- 
21 ). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to incorporate cyclic redundancy into the receive samples 
of Thielecke to reduce intersymbol interference and to determine symbol boundary. 

Regarding claims 45, 60 and 73, Miao teaches converting the cyclic redundancy 
to frequency domain samples (130 in Fig. 1 , col. 5, lines 44-46). 
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Allowable Subject Matter 



18. Claim 48 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 



19. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Prasad et al. ("An Overview of Multi-Carrier CDMA", IEEE paper 
1996). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chieh M. Fan whose telephone number is (571) 272- 
3042. The examiner can normally be reached on Monday-Friday 8:00AM-5:30PM, 
Alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). * . 




Chieh M Fan 
Primary Examiner 
Art Unit 2638 
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